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Standards are applicable and that there are reasonable remedial 
alternatives that can be used to achieve compliance with these 
standards in a fairly cost effective manner 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Vlll 

999 18th STREET SUITE 500 
DENVER COLORADO 80202 2466 

GENERALCOMMENTS 

1 DOE has mconectly concluded that State Groundwater Standards are not applicable to Rocky 
Flats This fundamental mstake wlll mean that much of thls document must be rewritten m 
order to adequately assess compliance with this ARAR DOE has not presented full rabonale 
with supportmg evidence that would convmce EPA that these standards are not applicable 

2 In light of the above comment it is obvious that DOE s preferred alternative of mstmtional 
controls wdl not achieve compliance with State Groundwater Standards Therefore one of 
the other alternatives that wlll remediate groundwater must be chosen 8s a preferred 
alternative Smce the french drw and treatment plant are already m place it seems that there 
is much advantage to utrllzing both of these components and opturuzmg this system through 
added enhancements m order to reduce the remediabon tune frame As such it may be 
necessary to consider other modificaaons to the alternabves already presented such as the use 
of sur€actants horizontal wells etc It isalso necessary to more thoroughly and accurately 
evaluate the effectiveness and cost of the fiench dram and ireatment plant factormg m the 
discontmued colleen of 881 footmg dram water 

3 The FS statesftrat the preferred dternatm for OU1 rs mst~tut~onal control wrthoat the french 
dram but with groundwater momtorrng Under ths strategy chlormated solvents m the 
subsurface wdl contmue to contammate groundwater untd sources dlrmolsh through natural 
processes However due to some uncertamty regardmg the location and nature of the 
sources it is difficult to detetmrne with confidence how long mstxtuttonal controls and 
groundwater momtormg wlll be requlred Modelmg results presented m the FS mdicate that 
concentraoons at Woman Creek wlll conmue to mcrease untll the year 2369 or for 375 years 
mto the future To ensure that Woman Creek IS protected it follows that groundwater 
momtorrng wdl be requlred as long as concentrations maease but only 30 yeas of 
momtormg is accounted for m the cost estmate for the preferred alternatwe 

4 The source removal remedial alternatives offer the possibllity of removmg source areas and 
potentmlly reducmg the post-closure momtomg period and the potenual for future correctwe 
action Therefore the tuns r e q ~ ~ e d  to reach remedial m o n  objectives (RAOs) IS one of the 
major difference among the three general types of alternatwes evaluated (momtomg 
contamxent, and source removal followed by residual contarmnant contamment and 
momtormg) The FS must evaluate the tune element m more detad before a remedial 
alternative 1s recommended The report must also prowde more discussion about the 
uncertamq of the source extent and how thls uncertainty affects the effectiveness of the 
source removal technologm These discussions must also consider the degree of confidence 
gamed after the proposed sod gas study IS conducted In additlon the FS must estunate the 
tune it wdl take to reach a pomt when momtormg IS no longer requrred for each altenmve 
and mcorporate these results mto the cornparatwe analysls The FS must also consider the 
uncertamty associated with the models when evaluatmg the effectiveness of the vanous 
strategies Fmally the FS should mcorporate a sensitivity analysis into the model results to 
further evaluate the mpact of subsurface contarmnant uncertamty 

5 Given the proxuntty of OUl to Woman Creek one of the prmary functions of any 
remediatlon that occurs at OU1 should be to protect Woman Creek and the assouated 
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ecological receptors Therefore protectmg ecological receptors associated with Woman 
Creek must be an RAO for OU1 

6 It is uncertam whether Woman Creek and the associated ecological receptors wdl be protected 
under the proposed remedial alternative Throughout the FS the text states that maxxmum 
contarmnant levels (MUS) need to be met only at Woman Creek to be protective It is not 
clear whether MCLs wtll protect ecological receptors associated with Woman Creek The FS 
must be revised to lilustrate how Woman Creek ecological receptors wlil be protected from 
OU1 contammaQon 

7 More detaded discussion about the proposed momtonng plan must be added to the FS 
particularly smce momtormg is one of the prunary features of the preferred alternative and is 
common to all alternatives The alternames that would suspend french dram operat~ons but 
leave it m place (Altematives 0 and 1) mply that momtormg wdl contmue and that the 
french dram wdl be r-vated only if momtomg results exceed predicted values The only 
locatma for which predrcted values are given rn Appendlx B are both down gradient of the 
french dram.. The text does not specify which momtormg wells correspond to these locatiops 
Regardless by the tune concentrations begm to exceed predicted values down gradient of the 
french dram it may be too late for the french dram to be effective If a contammatron front 
IS detected below the fkench dram it IS probable that the txmmnants have already spread 
throughout the length of the kench dram Momtomg wells that wdl be used to tagger 
remedlal declsions should be located above the pornon of the french dram that mtersects the 
expected contarmnant flow path Currently the closest well above the fiench dram along the 
assumed cDatarmnatlt flow path IS well 0487 which was .reported to have 9 500 mcrograms 
per liter @g/L) of ttrchloroethene VCE) 2 600 p g / L  of carbon tetrachloride and 590 pg/L 
of tetrachloroethane (PCE) kom a sample collected m late 1992 On the basis of t h e  
results &en& dram operatmn should not be discontmed under any of the alternat~ves If 
& m e  wells are p l d  i%r the area above the french dram mvemgatxve methods should be 
used that wdloptmuze the well location with respect to bedrock topography and the 
contarmnant plume 

8 There is no m f i o n  111 thls document of the buried gas transmsion h e  that crosses OU 1 m 
an east west d w o n  between 119 1 and the French Dram The mtence of this feature 
could certaxnly mpact some of the alternatwes ducussed 111 &IS document. Additxonally 
smce thu lme lies m the path of mgratmg contammated ground water an evaluaton of how 
it mght be afTectmg mgraflon 1s needed 

9 Thls report fruls to make use of all wadable and pertment data and this is especially m~cal 
m the ground water modellmg that was performed Apparently only analybcal data from 
1990 through rmd 1992 was used m the mdellmg even though data from 1987 tdthe present 
is readrly avdable for thu purpose Nor were the soli gas survcy results from December 
1993 menfioned or presented although a much older @re-1987) sod gas survey was cited a 
few tunes m the text What happened to the core and associated data that were proposed m 
the OU 1 Treatabdity Study Work Plan Sod Flushmg Biotreatnmt, and Radm Frequency 
Heatmg September 19929 That work plan was deslgned for the purpose of collectmg site 
specific data to be used rn evalmtmg altemmves for the OU 1 CMS/FS and any data that was 
collected must be presented 111 &IS report 



SPECIFIC COMMENTS 

1 Exeatwe Summarv. Ping e 11. First Par- The paragraph summarlzes OU1 media and 
associated rlsk The text states that surface sod risks already fall withm an acceptable risk 
range and that surface sod hot spots are bemg addressed through a proposed amon 
memorandum (PAM) The mference that OU 1 surface sod risks are already acceptable is 
premature and must be deleted BRA results for &gmrface sods however are not 
summarlzed and the necessity for remediabon IS unclear The summary should descnbe how 
all media wd1 be addressed mcludlng the agreement that OU 1 surface sods wll be fully 
evaluated with OU 2 surface sods m the OU 2 CMSES 

2 Page 1 21. Sect ion 1.3.3 The section states that sources of polynuclear aromatic 
hydrocarbons (PAHs) at OU1 are presumed to be from general urban fallout mcludlng asphalt 
dust vehicle exhaust and furnace exhaust The text must discuss whether slrmlar PAH levels 
are found at other OUs to substantiate thls conclusion 

3 Page 1 21. Sectlon 1 3 4 This section states that occurrences of polychlomated brpheqds 
(PCBs) are resmcted to IHSS 119 1 and 119 2 and that the contarmnant release mecharusm is 
unknown Figure 1 7 shows the highest PCB concentrabons occurrmg at or near MSSs 
119 1 119 2 and 106 as well as lower concentratmns 111 surmmcbng areas Thu figure 
suggests that PCBs are not restricted to the two XHSS meas and that some type of contarmnant 
transport may have occurred Are the blue symbols that depict concentra~ons between 10 and 
100 ugkg actually nondetects7 Discrepaaxes between the text and figure must be corrected 

4 Baye 1 24. Semon 1.3.5 This smon dlscusses plumurn americium and uran~um 
contammatron A figure that summarizes the extent of plutomdammcim contarmnatxon is 
provided however a figure for urlmlum is not A figate summanzmg the extent of uratuum 
contammation should be added 

5 Page 1 28. Second Par- This paragraph states that an aqueous phase hydrocarbon 
plume 111 groundwater has the potent~alto &scharge to Woman Creek, although it IS not l b l y  
due to the low mt~al volume of contauunants of concern (COO a;vadabIe for transport The 
text must speaQ what COC volume wdl cause a potent~al dwharge to Woman Creek In 
addioon it IS not clear whether the potentd presence of dense nonaqueous phase liquids 
(DNAPLs) m the subsurface allows adequate estmates of m~al COC volumes to be made 
Therefore the uncertamty assmated wth stated conclusions must be discussed 
Uncharactenzed high concentratxon zones m the OU1 subsurface must be considered when 
makmg decisions based on the amount of contaminants available for transport 

6 Page 1 30. First ful 1 D m  It states here that the surface sols at OU 1 have a 
carbon content On page 1 28 first paragraph it IS stated that the sods at OU 1 have 
relatively low orgmc carbon content This contradimon must be explamed or c~rrected 

7 &e 1 36. Sechon 1.5 2 This smon summarlzes the envmnmental evaluatlon (EE) It is 
not clear if the EE evaluated potentlal OU1 unpacts to Woman Creek Even though Woman 
Creek 1s part of OU5 OU1 contammuon can rmgrate to Woman Creek and potentd 
envlronmental unpacts must be assessed Ecological rsks from OU1 contarmnants to Woman 
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Creek must be assessed and summarned m the FS so that appropriate remedial alternawes 
can be evaluated and selected 

8 Ge 2-4. Seaon a This semon presents RAOs None of the RAOs address protectmg 
ecolopal receptors rn surface water and sedlment of Woman Creek Protectrng ecological 
receptors at Woman Creek must be added as a RAO Even though Woman Creek IS part of 
OU5 OU1 contarmnaQon can mgrate UJtO Woman Creek Therefore OU1 remedial 
alternatives must address associated sources and exposure pathways 

9 -2-6and2 7. Current (3- n Thls section presents some of the criteria 
from 5 CCR 1002 8 Subsaon 3 11 4 used by the Colorado Water Quality Control 
Comrmssion (CWQCC) to classify domesac (or agricultwal) use quality groundwater 
However one critena was not presented and the regulmon is worded such that only one of 
the criteria need be met m order to allow such classifirnon to be made The mumg criteria 
is that The background levels are generally adequate to assure compliance with the Human 
Health Standards (or Agacultutal Standad) hted m Table 1 (or Table 3) and 'IPS levels are 
less than 10 OOO mg/l The standards listed m the refaeud tables aregemrally higher than 
background levels for groundwater at Rocky Flats and therefore the CWQCC classificatlon 
for the Quaternary and Rocky Flats aquifers meets its established critena The whole 
questxon of ciassrfyrng the groundwater as bemg dcnnesticpse poalrtg only deterrmnes 
wkcb set of CWQCC standards apply, and has no beanng on the CWQCC 

standards wtuch lnciude StandaFdS for the pnmary contarmnants rn OU 1 
groundwater 5 CCR, 10024, Subsection 3 11 5 states The (oaaarc) standards 
specified m Subsecbon C apply to all State ground waters" These organu: standards as 
applicable to OU 1 are luted m Table 2 2 page 2 10 of ttus document It should be noted 
that the (PQL) listed for a chexmcal~~ used as the performance standard whenever it 1s greater 
than the luted standard for &at chmd 

10 me 2 7. Sectxon 2.3. F- Thls seaon attempts to provide the bass for which 
DOE disagrees with the CWQCC conclusion that groundwater beneath OU1 could be used as 
a d m h g  water supply The text states rncluded m the Phase III RCRA Faality 
hvestsgaoodRemedlal ImesQgmon 
sunulaQons and well produchon tests which conclude that neither the Rocky Flats AlIuvtum 
nor the Arapahoe Aquifers beneath OU 1 IS capable of producmg sufficient water for even 
domestic purposes Actually both thls report and the RFI/RI Report have only water 
produaon sunulaons €6r the colluvium not the Rocky Rats Allurnurn and Arapahoe 
Aquifers OU1 Techmcal Memorandum Number 6 (EG&G 1992) rncluded smulatlons of 
the water producQon capablitres of the Rocky Flats alluvium and Arapahoe sandstone The 
state engmeer s office was asked by DOE to rewew the Wrngs presented M TM #6 and 
responded that the conclusions were valid but qualified tius response by sfatmg that the 
specified yield used m the Arapahoe Aqulfer sunulatton was mcofzcct and should be reduced 
from 0 30 to a value of between 0 15 and 0 20 n e  state engmeer s office stated that the use 
of the higher value xn the model wrll release more water from storage and cause a more rapid 
depletson Although the state eagmeer s office believed it would not signtficantly change the 
condusion it suggested the model be rerun with a specific yield of no more than 0 20 The 
Arapahoe Aquifer smulmon however was not resubmtted along with the colluvial 
smulanon M either the Fmal Phase Ill RFVRI (EG&G 1994a) or the current document Ttte 

report are water produrnon capablrty 



text must clan@ state which smlaaons have been mcluded m this document and rn the Frnal 
Phase lII RFI/RI 

11 Paee 2 9. First Pa rae rd  The last sentence m this paragraph says that Colorado 
groundwater standards are not assessed as ARARS because the classifications reqwrng those 
standards have not been applied consistently throughout the state As discussed rn comment 
#8 the classification speclfied by the CWQCC does not have any affect on orgmc standards 
for ground water m the state of Colorado Even if this were the case merely malung this 
statement without any supportmg examples and documentaaon to show thu alleged 
mconsistency or lack of general applicabdity IS mdequate 

12 ?aPe 2 16 Why does this section focus only on the contarmnated ground water beneath a 
specific poruon of IHSS 119 I? Quantmes of ground water requumg remediaQon must also 
be estmated k r  other mportant areas withm OU 1 south of Buddmg 881 and south of MSS 
119 2 

13 Page 2 17. Second full D m  Why were estupates of contammated ground water made 
from saturated thickness maps that represent the lowest ground water levels or the smdfest-' 
volume of ground water? Estunates of m m u m  saturated thickness must also be used m 
malung estmlates 

14 Page 2 25. Fu st ParwaDh. Pw e 2 29. Last P a r e  Contrary to what is stated here the 
Bulldmg 891 water treatment system has not been proven to be completely effectwe For the 
most part the water that has been treated has had very low levels of w n m a t s  due to the 
ddutmg factor of the footing dram water from Buddmg 881 On the occasions that higher 
ConcentraQons of carbon tetrachloride were put through the system treatment effect.lveness 
was poor for this cbermcal, (see the Quarterly Report for OU 1 lM/lRA for Aprrl through 
June 1994) The data m &IS report also rases some quesQons regardmg treatment of acetone 
and chlorofurm Generally however TCE and PCE have been effectively treated by this 
system Therefore this is a prormsmg treatment process for some contam~~aclts but fuaher 
evaluahon and probable modificahon is needed before it is completely proven effectrve As a 
result the statement regardmg effechve treatment must be revised 

15 P-a Sod flushtng could be an attractive remedial altemmve at 
OU1 especlally because a down gradrent groundwater contamment and extractxon system IS 

already m place However the paragraph states that process options that requlre injection of 
additional flu& mto the subsurface such as sod flushlng were not favored because they may 
force contamrnants farther into the bedrock system This ratmale IS not adequately 
developed to saea out sod flushmg Any effects resu1Mg from addibonal contamrnant 
rmgraon mto bedrock must be d m s e d  Also the  degree^ of mgrmon expected mto the 
bedrock system must be evaluated and compared to the mcreased rate of mgrmon toward the 
french dram that could be achieved through sod flushlng Therefore sod flushlng a d o r  the 
use of surfactants must be more completely evaluated as opbons that could be mqora ted  to 
the exlstmg french dram system to hasten the amount of tune needed for remediahon 

16 gage 2 27. Second Par& This sentence should probably 1st the Buddmg 881 footmg 
dram sump pump mtead of Buddrng 891 sump pumps as bemg ongmal components of the 
IMlIRA system 
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17 3 3. Table 3 1 T ~ I S  table idenfifies the components of  each of the eight (0-7) remedial 
alternatwes Insmuonal controls are not luted as part of the four source removal alternatives 
(4 through 7) The text must clan@ whether mt~tut~onal controls are requlred durmg the 
postclosure momtormg pemd Institubonal control should be considered because of the high 
degree of uncertamty assmated wth DNAPLs and s m  residual wntarmnantr could sttll be 
present and mgrate a f k  the source is removed InstatIonal controls wdl llkely be requued 
as long as momtonng IS requued for the alternatives to be protectwe of human health and the 
envuonment 

18 Pages 3-4 and 3 5. Sections 3.2.1 and 3.2.2 These two sect~ons discuss alternatives 0 and 1 
and suggest that the french dram should be decomrmssioned whde mplementmg groundwater 
momtorrng and msfitufional controls The sect~ons must be clarified to state that the french 
dram wlll be left rn place untlf groundwater momtormg and mfitutional controls are no 
longer needed Groundwater momtorrng IS needed to deterrmne if any changes m contaminant 
concentrabons or rmgrmon patterns occur If changes occur it IS possible that mrrecttve 
actlon may be requued Therefore the fiench dram should bel&m place for as long as 
momtorlng IS requued so thatd future COK~COV~ achon IS q e d  under A l t e m v e s  0 05 1 
it wdl be avdable for use 

19 es 3 10 ~ 3-15. and 3-23. &ctms 3.2.5. 3,2.6. and 3.2.7 These sectmns deambe sod 
vapor extraction (SVE) themallyenhanced mE and hot arr mjection with mecharucal 
mung The text states that a soil gas study wrll be conducted before mplementmg these 
a l t e m v e s  to assist III locatmg source areas Actually a lmted sod gas survey was 
performed at thlrty 1ocatIons m 119 1 m late December 1993 The results of t h ~ ~  s w e y  
should have been rncluded m thu report and must be a part of the final CMS/FS These 
results pve a better mdiaon of where exutmg sour- are located and also confirm that at 
least two U t  release pmts that leaked different types of solvents occurred wrthznthe 
former drum starage area Add&onaUy cone penetrometetestmg (aT) should dm be 
considered prmr to mplcmentaaon m order to prowde informaton about bedrock topography 
which could assist 111 locatlng areas with DNAPL 

20 Paee 3 12. Fmt Thls paragraph duscusses COCs that are recoverable through 
SVE The text states that all COG under considezatron are amenable to SVE However 
previous sect~om of the report ident&!d morgmc contamm0on at OU1 that is not amenable 
to SVE "hIS discrepancy must be dmfied 

21 3 12.3 22.3 26. & 3 29 These pages descnbe how the b c h  dram wlll be 
xncorporated mto source removal altemat~ves The text stateci that once the some removal 
systems are decomrmssioned operation of the f h c h  dram wdl be suspended It IS not clear 
why french dram operaaon would be suspended grven the high degree of uncertmty 
associated with DNAPL locatwns and because contamtnants 111 a dusolved phase could still be 
present and mgrate The €ten& dram and treamrest plant are currently m place and pven 
the probable low addmonal cost, should be considered as a means to accelerate deanup of 
residual groundwater ContammaQon Use of the fieach dram and associated treatment plant 
could accelerate clearmp reduce the postclosure momtomg penod and protect Woman 
Creek from OU1 wntarmnattoa 



22 Pa= 4 11. Second Full Parammh The text states that conceptual models were used to 
predict future COC concentrations at Woman Creek It is not clear if concentr&ons are 
predicted m Woman Creek at the upgradient boundary of Woman Creek or some distance 
upgradient of Woman Creek The text must clarify where concentrations are predicted 

23 Page 4-12. Groundwater Mode lmg The modelmg predicts maxmum concentrabons 
occurrmg 111 approxmately 160 years for the remediabon scenario The modellng presumably 
assumes that the french dram wlll be decomrmssioned after the source control measure is 
mplemented As stated m Comment 18 the fiench dram wdl likely contmue to operate and 
the model should take this lnto consideration for the remediation scenarios 
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24 P a m  4 - 1 1  throw &= 4- This section describes the 
groundwater modelmg conducted to assess whether MCLs would be met at Woman Creek 
under three types of remedial amon scenmos The groundwater model used is not suitable 
for this analysis because it IS poorly documented and m some ways it is not conservative 
The groundwater model does not contam enough mformation on model caIiMon and the 
model s sensitlvity to mput parameters (sensibvity analyss) that IS needed to mess rhe 
credrbllity of a predictlve model The groundwater model is not conservative for two reasons 
Fmt the model did mclude TCE whzh IS the VOC present m the greatest concentration at 
MSS 119 1 and for which the ground water standard Is 5 ug/L Second the model 
calibrabon data set did not mclude the highest observed VOC concentrations at well 0487 
(fourth quarter 1992) which are generally an order of magmtude higher than the maxlmum 
values mduded m the calibmon data set The groundwater model should ather be rerun 
with the above-mentioned deficiencies corrected or compliance with ARARs should be 
assessed on some other bass 

+ 

25 m e  4-12. Last Three The peak PCE concentratxolls are shown here as bemg 5 
ug/L for remedimon altemat~ves but only 00862 ug/L for the french dram altemat~ves How 
can remediauon that IS assumed to remove the source result m greater concentrmons of this 
contam1nant7 This must be reviewed and corrected or e x p l d  It would be much smpkr 
and clearer to use u g L  as the umt of measure m all text, tables and graphs when refenrng to 
concentrabons of organrcs 

26 - g  The text states that the no action alternative would be 
protecttve of human health and the envuonment based on exposure to COG at Woman 
Creek The text must also state that the no -on altematwe will not prevent groundwater 
mgesuon or rnhalatlon of VOCs and wdl therefore not be protective of human health and the 
envrronment based on exposure to groundwater 

27 s a 0  n42.Deta1l ed Analvsis of Alterna b v a  Throughout the detsuled analysls of 
alternmves the text states that MCLs wdl be met at Woman Creek It IS not clear whether 
MCLs are protectwe of ecological receptors at Woman Creek The text must state chemcal 
concentranom at Woman Creek that would be protectwe to ecological receptors 

28 4-33. Fourth Par& The text does not gwe an esttmate for the m e  that alternatwe 
#3 would take Smce the OgLM cost used m this altemabve is the same as L I ~  the previous 
alternave DOE must be assuming that the same amount of m e  IS mvolved The addiuon of 
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properly located extraction wells would certamly decrease the amount of tune needed to 
remediate and as a result the overall O W  cost should also be decreased Estunabon of 
decreased tune and cost must be made for a better evaluabon of this alternatwe 

29 &ge 4-37. First Full Para- The remediation tune frames stated here need to be 
reviewed and corrected smce codictmg tune estmates are given here on page 4-38 page 4- 
43 and m the cost estmate appendlx The overall tme gwen on this page is two years but 
four years is ambuted to sod vapor extramon alone Also the SIX months estmated for a 
sod vapor survey seems to be much longer than necessary 

30 Page 4-51. Firmre 4-2 The description of Alternative #6 and referenced figure mdicate that 
it would treat a much smaller area than Alternatives #4 and 5 In order to accurately compare 
these alternatives it would make more sense to compare treatment of the same actual areas 
In addiQon it is stated that dewatemg for Alternabve 6 wdl take only about five days 
whereas 60 to 80 days is estmad for Altername 4 which 1s roughly 2 5 tunes larger but 
would use two addiuonal wells These atmates do not seem comparable and both- be 
reevaluated 

Page 4-56. Seaon 4. 2.7 T ~ I S  seaon discusses e€€aveness of Alternatwe 6 hot au 
mjection and mechaolcal muung The abtlity of the drd n g  and cutt.mg/mrxmgMde to 
operate m colluwm and bedrock must be discussed This potenbal lrrmtatxon would reduce 
this alternative s effemvenas m removmg DNAPL In addibon smce this IS not a 
commonly used technology this sectxon must discuss how successful it has been rn slrmlar 
situat~ons to give some mdxatxon of ?he degree of certa~~ty that this alternatwe would prove 
successful 

.. 
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32 PaPe 4-60. First Three P W a D h s  The text states that excavated sods wdl fequue 
pretreatment to meet land cllsposal restnctms for each consutuent and lists treatment 
standards for chlorrnated hydrocarbons Metals and radionuclides wdl also be present m the 
sods The text should clmQ whether these constituents wdl requue pretreatment also 
Furthermore the text states that a thermal desorber wdl be wed to treat excavated sods and 
that sods wdl be packaged and shipped to a licensed facdity Thermal desorptxon wdl not 
treat metals or radionuclides 111 sods The text must be clmfied to state whether these sods 
wdl requue further treatment or mdicate whether the facdity wdl accept low level 
radionuclide-contammated sods 

33 P a e  -2. Last cmm lete P m  It IS stated here that excavatxon of the source area 
would be the most effectrve way to remove DNAFQ However at the present tune the 
exact l o m o n  of any DNAPLs IS unknown and therefore &IS exc8vatlon could quit possibly 
mss the source In order to better define the possxble locatlon of DNAPLs a sod gas survey 
is also needed for thls dtemaave 

34 me 4-73. Fust Full P m  The text stam that  ISI IS levels are slightly higher for the 
four source removal alternat~w because under these scenarios the ftench dram would be 
decomrmssioned as soon as the source is remediated The text then states that 
decomrmssionrng would allow low concenmons of contarmnants to contmue to mgrate away 
from OU1 As stated M Comment 18 the hnch dram could contmue to operate foilowmg 

I 



the source removal with potentially little additional cost The alternatives must be rerauked 
considering the contmued operaQon of the fkench dram 

35 Pave 4-74. Section 4.3.2 The text states that all alternatwes comply with chemcal specific 
ARARS idenafied for OU 1 As previously stated this document has not C O K ~ Y  idenafied 
the chemcal specific ARARs for OU 1 State groundwater standards are appIicabIe, and 
are not m d y  standards to be considered Therefore, all alternat~ves must be 
completely reevaluated to deterrmne whether or not they wxil comply wrth these 
chermcal-speclfc standards In addibon the pomt of compliance for these regulations would 
most llkely be the down gradient side of the french dram This document never explicitly 
states why Woman Creek was chosen as the pomt of compliance but it is clearly not 
appropriate in view of the ARARs identified in these comments As a result this section and 
all previous sections pertammg to this issue must be revised accordmgly 

36 Page 4-75. Section 4.3.3 
Alternatlves 4 5 6 and 7 are all described as havmg equal effectrveness However 
Altemafive 5 would theoretically be more effective than Alternative 4 m source mediaQon 
due to the thermal enhancement In addiaon Alternabve 6 is hkely to be more effectwe than 
either Alternatwe 4 or 5 smce Alternative 6 emgloys mechmcal mmng to overcome 
limtations imposed by fine-gamed sods Sod permeabhty wdl hkely lmt the effectveness 
of Altematwes 4 and 5 Alternatlve 7 llkely wdl be the most effective as contammation wdl 
be actwely excavated treated and disposed Alternatives should be ranked to reflect 
strengths and shortcormngs so that adequate comparisons can be made 

This semon compares long term effectweness among alternatives 

37 Pape4-76. See &on 4.3.3 This summary and cornpanson of each altername s &&ty to 
reduce tox~city mobdity and volume through treatment concludes that altematwe 7 
excavaon would be most effeztive Nevertheless this is the only alternatwe that as written 
would requlre off site disposal of large volumes of sod (estmated at 22 630 cubic yards) 
Therefore this alternative may be viewed as bemg more effectwe because it mvolves less 
u n c e m t y  of success but m the end it is the worst m terms of volume redurnon for 
disposal The degree of certrunty of success is actually more appropriately evaluated m the 
previous smon long term effectiveness and permanence As a result Altematwe 7 should 
probably be ranked between Altemat~ves 3 and 4 for this criterion mtead bemg the best of all 
alternatives 

38 Page 4-77. Sect ion 4.3 5 This semon evaluates short term effectiveness on the basis of 
short term rlsks to the community and workers as well as mpacts to the envuonment The 
evaluatlon does not consider remediaaon tme-fkame-s that are requrred to reach RAOs The 
NCP and EPA guidame state that short-term effectwenas IS also assessed on the bass of tune 
requued to reach RAOs Tune to remediate is a major difference among altematwes 
therefore the alternatives should be reranked considenng &IS criterion 

39 Page 4-78. I ~ D  lementabilitv Ranki~g The text states that Altemaave 0 IS the most 
unplementable However the ranlung mdicates Alternatwe 2 is the most unplementable The 
text should clarify this discrepancy and rank Altematwe 0 first and Alternatives 1 and 2 
second 



40 4-78. Section 4.3.7 The text states that Alternatrves 2 and 3 are sigmficantly more 
costly than the other alternat~ves due to the high cost of operatxon and mtenance ( O w  
for the Buddmg 891 treatment system for 30 years EPA does not agree with the cost 
estlmates for Alternatwes 2 and 3 due to the followmg four factors 

1) Actual subcontractor costs for the 891 Treatment Plant fbr the past year (July 1993 
June 1994) have totalled $208 OOO m comparson with $676 OOO that IS allotted for 
the same item m the detruled cost m a t e  shown m Appendlx E 

'1 
2) A much smaller volume of water from OU 1 wdl be treated once the 881 footmg 
dram flow is no longer collected further reducmg this annual cost 

3) As stated on Page 1 37 the plant wdl likely be converted for sitewide use The 
addiQonal O&M costs requued resultmg from OU 1 should be used m the cost 
estrmate not the total plant O&M cost if thls is the case 
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4) Fmally the basls for estMatmg operation of the 891 Treatment PIant for 30 years 
was not provided 111 the document It does not appear that a thorough evaluatron w k  
performed usrng -tmg data and groundwater modellmg to estunate the amount of 
tune to remediate that each of these dterumves usmg the french dram wouId requue 

Considenng all of the above factors O&M costs must be re-esumated for Alternatives 2 and 
3 and the altemat~ves must be reranked 

41 4-78. Smon 4.3.7 "ha smon presents capital O&M and post-closure costs All 
eight alternat~ves have approxmately eqd postclosure mmtormg costs assummg a 30 year 
postclosure genod The analysls should cansider that the alkrnatwes wdl l h l y  have vast 
differences m moxutormg periods The source removal alternat~va should have a 
considerably shorter tune frame smce sources are removed and groundwater contarmnant 
concentratxons should decrease much more rapidly Conversely it is IdceIy that Altematxva 
0 1 2 and 3 wlll q u e  momtormg for much longer than 30 years because of the conmued 
contarmnant release from the DNAPL source Modellng could help to determrne how long 
mommrmg wlll be requ~ed for each alternatme and costs should be estmated accordmgly 

42 Smon 4.4.1. P m  4-80. P w  The text states that under the prefmed remedial 
actxon altematwe the french dram would not be act~vdy pumped but mstead would be 
rnamtamed and momtorcd as a contmgency m case groundwater contammat concentcat~ons 
begm exceedsng predicted values A groundwater sample collected at well 0487 durmg hurt.& 
quarter of 1992 contamed approxrmately 2 600 pg/L of carbon tetrachlonde, which exceeds 
the callbrated carbon tetrachloride source concenmon of 640 pg/L Although predicted 
values of carbon tetrachloride are not s p f i e d  m the modelmg report, tlus observed result 
logically excecds any smdated result that could be calculated for well 0487 It also mdicates 
that it IS probably only a matter of tune before levels of carbon tetrachlonde will greatly 
exceed predicted values down gradient of the french dram if the dram IS turned off Because 
there are no other momtormg wells along the contarmnant flow path between well 0487 and 
the french dram it follows that the prekrred altern&ve requlres contlIIucd pumpmg of the 
french dram and the comgemy plan mentloned ln the text appears to already have been 
triggered 



43 p- i 4 4 The text states that Alternative 1 is the preferred alternative based on 
the results of the cornparatwe analysis However as stated m comments above several 
conclusions m the comparatwe analysis do not appear to be accurate due to the necessity of 
re-evaluatmg all of the altemaoves usmg  COKE^^^ assumphons and more thorough analysrs 

APPENDIX B GENERAL COMMENTS 

1 Contamtnant concentr&on data used to calibrate the transport model are not representatwe of 
the range of VOC concentrations observed at well 0487 Calibrabon values are lmted to 
samples collected between first quarter 1990 and second quarter 1992 Maxunum values of 
73 pgL of PCE and 330 pgL of carbon tetrachloride were detected durmg this period A 
sample collected durrng fourth quarter 1992 contamed 590 pg/L of PCE and approxrmately 
2 600 p g L  of carbon tetrachlonde These data were avdabfe at the tune the modelmg was 
conducted (summer 1994) The ommion of high observed values from the calibrahon data 
set results m an underestmated source strength For instance the calibrated source 
concentraon for carbon tetrachlonde (640 pgL) is an order of magmtude lower than the 
maxlmum observed concentrmon at well 0487 Therefore the model is not comematwe 61th 
regard to source strength The high VOC values detected rn fourth quarter 1992 should be 
mcorporated into the calibrabon data set 

2 TCE was not mcluded rn thls modelmg study even though it is a contamrnant of ground water 
at O u t  and is suspected of berng present as a DNAPL at IHSS 119 1 TCE has been 
detected 111 samples from well 0487 at a concentraQon of 9 500 pg/L TCE should be 
mcluded m the modelmg study because it has been detected m higher concentratxom than the 
other VOCs m the modeled area 

3 A sigruficant source of uncemty  m the model results is the source locatlon The text on 
page B 2 states the release mechatllsm to groundwater is dtssolubon of the residuaI 
(unmobde) DNAPL phase 
of well 4387 The model does not account for the posslbldy that mobde DNAPL has moved 
away from the area near well 4387 and is stdl mobde or exists as an unmobile pool some 
dlstance from well 4387 A moble DNAPL could account for the sudden maease m TCE 
PCE and carbon tetrachloride m samples at well 0487 dumg fourth quarter 1992 Although 
these concentraons are below 1 percent of solubhty (the level usually cited as bemg 
mdicatwe of a DNAPL) the bedrock topography m the vicmty has not been mapped m 
sufficient resoluQon to radicate whether well 0487 IS m the center of the channel like bedrock 
surface feature that 1s believed to provide a preferentml groundwater flow path The two 
options for dealmg with this mcertamty are further charactemation (CPT or geophysics to 
map the orientation of the bedrock surface feature and a sod gas survey to map high VOC 
concentratlons) or modelmg numerous source configurmon scwlsvlos that mc~rporate 
potenoal DNAPL movement 

This residual DNAPL is assumed to be located just upgradient 

4 The model smulates future contarmnant trends at two locauons down gradient of the french 
dram and at Woman creek, The text and a figure should specify exactly where these pomts 
are related to the model gnd by Iistmg the depth and x y coordmates of each locatlon The 
text is especially vague regardmg the Woman Creek IocaQon and whether it IS at the surface 
or a specific depth below the surface Contamrnant ConcentraUons may be different at the 
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bottom of the valley fill alluvium than rn Woman Creek proper The text sdould specify the 
IoCatJnns of the s d a t e d  contarmnant trend plots relative to the model grid; and d u d e  trend 
plots sunulated m the lower porhon of the valley fill alluvium if this has no already been 
done 1 

5 The model documentabon lacks three components that are generally conside@ essenoal to 
any modelrng study (1) discussion of calibrabon methodology mcludlng cdibratron values 
and calibration stat~sucs (individual and lumped) (2) a sensitivity analys 
water budget (Anderson and Woessner 1992 DHS 1990) The water b 
discussion of whether sunulated boundary fluxes (fbnch dram 
are representative of site conditrons At a meemg with PRC and the 
Public Health and the Envuonment (CDPHE) m July 1994 Dames & 
rndicated that there would not be a formal sensibvity analysis due to tune 
and CDPHE requested that at least a qualmve descripQon of the effects o 
parameters and boundary condibons be presented ln the document Althou 
dormation may be sub- soon as the result of a meetmg held on Sept 
yet received the submttal The mformabon listed above IS necessary 
model is a credible representaoon of the groundwater system and co 
if the model is a reasonably =que solution Without this mfb 
be used for evaluatmg re&al optron~ I 

I 

APPENDIX B SPECIFIC dOMMENTS 

1 

with the Wase III RrmRI show no conelmon between sod type (sand sdt, c$y) and bedrock 
topography as would be expected wth fluvial deposits Although flowlng w 
rnclsed channels mto the bedrock surface durlng a penod of uplift and erosion the bulk of the 
sdcial  deposits appear to have been formed by collumal processes Thcrefo e it seems 
unlrkely that the locatron of the surface dramage IS related to colluv~al thic s or variatrons 
rn the bedrock suIface The mterprmon that the thickest surlicial deposits e found below 

mterpretaoon IS used to suggest that the well network below MSS 119 1 and @e groundwater 
model cross smon are aligned along the axts of the preferential 
on bedrock topography and plume c o d i m o n  are not 
support this conclusion 

may have 

surface dramages IS not supported by data and must be deleted from the text F  IS 



2 Page B 2. First ParamaDh The text unplies that the Rocky Flats alluvium h e  a low 
permeabdity because it was denved from the claystone and sdtstone of the b rock The 
Rocky Flats alluvium IS an alluvial fan deposit with its apex at the mouth of al Creek 
Canyon Although lower portions of the Rocky Flats alluvium may mcorpor P te some 
reworked bedrock it IS prmardy composed of coarse alluvium (sand gravel4 and cobbles) 

variable 
stated III the text I 

that was deposited by Coal Creek The permeabdity of the Rocky Flats 
The on- and general charactenstics of the Rocky Flats 

3 -m The text descnbmg the smulated 
111 1993 and 1994 (Figures B 20 and B 21) states after 24 years 
extramon well have a slight effect on the plume The french dram 
m operation smce 1992 The statement must be clmfied to lndicate 
french dram and extracon well have been operahng xn the s d a b o n  

4 Table B-4 This table does not list source location or source strength as 
although the source locatlon is not presently known and source strengthi 
model calibrmon Vutually every uncertamty factor listed m the tab 
degree of uncertamty often with no other rmonale than the model 1 

conservabve However the model does not reproduce high VOC conc 
samples at well 0487 durrng fourth quarter of 1992 therefore it should 
conservatrve The table should address source location and source 
factors and provide specific rationales why the uncemmty factors are 
of uncemty  Most modelmg studies describe uncertamty quanbtativ 
analysis Laclnng this essent~al component a modelmg study must 

I 
I and unct?rtamlty as thoroughly as possible 

5 FimreB 1s Figure B 13 shows the sunulated carbon tetrachloride 
well 0487 for the calibrmon penod and identrfies the mlnlmum aver 
observed values at well 0487 The surmlated values appear to be b 
below the mrmmum observed value at the end of tbe callbraon 
document (though not clearly stated) that contamtnant source 
and-error matchmg of smulated concentrations with obs 
and 0487 It IS unclear how the carbon tetrachloride source value of 0 
(mg/L) was calibrated based on this plot The calibrabon p 
text and the callbraon value targets and criteria should be clearly s 
tetrachloride values should be recalibrated usmg the full range of data 
for carbon tetrachlorule should not be considered to be calibrated unless it 
calibrabon cntena CalibraQon values (field measured concentrations) tar 
associated error) and cntena (allowable error) must be 
assessed (Anderson and Woessner 1990) 1 

6 Fi eura B-18 through B 5 4 All of these figures most of whch are 
need to be labelled to rndicate the alternative or set of altemat~ves 

7 Fimres B 22. B 33. and B-44 Smon 7 of the text states that these three @res depict the 
sunulated PCE concentration contours rn the year 1998 that would result 
general types of remedial responses (no act~on groundwater contauunent 
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The title blocks of the figures give different elapsed tunes than does the text 146 OOO days 
(the year 2369) for Figures B 22 and B 33 and 73 O00 days (the year 2169) for Figure B-44 
These contradictloxu must be corrected 
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